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ABSTRACT Geologically Sardinia is a raft which, for just under thirty million years, has been crossing
the western Mediterranean, swaying like a pendulum from the Iberian to the Italian Peninsula.
An island so large and distant from the other lands, except for its “sister” Corsica, has inevitably
developed an autochthonous flora and fauna over such a long period of time. Organisms from
other Mediterranean regions have added to this original contingent. These new arrivals were
not randomly distributed over time but grouped into at least three great waves. The oldest two
correspond with the Messinian salinity crisis about 7 million years ago and with the ice age,
when, in both periods, Sardinia was linked to or near other lands due to a fall in sea level. The
third, still in progress, is linked to human activity. Man has travelled since ancient times and
for many centuries introduced allochthonous species to Sardinia which radically modified the
native flora and fauna, but always at a very slow and almost unnoticeable rate. 
The use of sailing or rowing boats, with their low speeds, hindered the transport of living
organisms from one place to another. The use of the steam boat, introduced around 1840 but
widely diffuse around 1870-1880, opened the doors to more frequent arrivals and also to orga-
nisms from the American Continent. This technical innovation had an influence over the whole
world economy, with its well-known grain crisis, and coincided in Sardinia with the arrival of
Roman dairymen, producers of pecorino cheese and the beginning of the expansion of sheep
farming which would continue uninterrupted until the present day. In this period of sudden so-
cial and environmental change, an insect was introduced which would turn out to be probably
the most economically devastating agricultural pest in Europe: the Grape Phylloxera. The vi-
neyard and wine business collapsed first in France then in Italy. The Phylloxera arrived in Sar-
dinia in 1883 and wine production crashed a very short time later and only resumed after the
distribution of American vine rootstock at the beginning of the 20th Century. From then, vine
cultivation in Europe was modified with the essential use of this rootstock.
Since then methods of transport have increased enormously in number and speed. The num-
ber of allochthonous and invasive species has increased proportionally: some of them along
with exotic plants which are cultivated on the island, others following man in his activities.
Often these new pests attack and destroy ornamental plants which have become part of the
Sardinian landscape, causing it to change; just as often their presence requires methods of pest
management which are different from the traditional methods on specific crops; finally in at
least one case (the Asian tiger mosquito) they pose a threat to our health.
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INTRODUCTION
Sardinia is in the centre of the Western Mediter-
ranean, one of the most bio-geographically complex
and interesting areas of the Palearctic region. Its na-
tural history is closely linked today with the history
of man. Before he arrived, the rhythms of evolution
and change in fauna and landscape were synchro-
nised with geological rhythms. 
Long periods of standstill were interrupted by
some “catastrophic” moments of radical change
(Baccetti, 1964; 1983). After the arrival of man,
who represents the last of these natural catastro-
phes, the speed of change was completely modified.
The rate of arrival of new species grew exponen-
tially and has probably reached its maximum levels
in these years.
NATURAL INVADERS
Geologically, Sardinia is a raft which, for just
under thirty million years, has been crossing the we-
stern Mediterranean, swaying like a pendulum from
the Iberian to the Italian Peninsula. Despite its long
never-ending journey the Sardinian terrane still
hosts some descendants of the original organisms
which were present when it broke away from the
continent. Among these animals, a good number of
small invertebrates which live in caves and in the
soil like the cave ground beetle Sardaphaenops su-
pramontanus Cerruti & Henrot, 1956 (Coleoptera
Carabidae) (Fig. 1), stand out.
Organisms from other Mediterranean regions
have added to this original contingent. These new
arrivals were not randomly distributed over time but
grouped into at least three great waves. The oldest
one corresponds with the Messinian salinity crisis
about 7 million years ago. This was the time when
the Mediterranean became isolated from the Atlantic
and dried up through evaporation. So Sardinia
found itself connected to Africa and the northern re-
gions. In this period many of the amphibians and
reptiles still present on the island arrived, e.g. the
endemic Sardinian Brook Newt Euproctus platyce-
phalus (Gravenhorst, 1829) (Urodela Salamandri-
dae) (Carranza & Amat, 2005), and many insects
including the lovely orthopteran Pamphagus sar-
deus (Herrich-Schaeffer, 1840) (Orthoptera Pam-
phagidae) (Fig. 2).
The second wave of arrivals came about du-
ring the sea-regressions of the ice age, in particu-
lar during the sea-regression named “Cassia” by
Italian paleontologists, which occurred between
one million and eight hundred thousand years
ago. In this period animals coming from cold fau-
nas in the north reached Sardinia. The most fa-
mous among the vertebrates is the Prolagus
sardus (Wagner, 1832), a species of rabbit (Lago-
morpha Prolagidae) extinct at the end of the XVII
century (Smith, 2008). 
Among the insects there are some species
which are now limited to the peaks of the Gennar-
gentu mountains such as the Winter Moth Opero-
phtera brumata (Linnaeus, 1758) (Lepidoptera
Geometridae) (Figs. 3, 4) (Hartig, 1976; Cao,
2005). The third wave of arrivals which is still un-
finished has only one cause: man. Man caused at
first a real mass extinction among vertebrate fauna,
mammals were almost completely substituted by
species introduced by man. Paleontologists have
little doubt in claiming that boar, mouflon, deer,
fallow deer and other common animals were
brought here by man (Vigne, 1992).
HISTORICAL PERSPECTIVE
In light of this information, the Nuragic cargo
ships with a whole collection of domestic animals
could be interpreted in a more realistic and less al-
legorical sense than archaeologists have allowed
until now. An impressive ship is the one called “Ve-
tulonia” (Fig. 7) in which we can recognise pigs,
rams, a buffalo and a cow, dogs and maybe a cat
(Depalmas, 2005). In other cases there are birds
which were probably chickens. One species of tor-
toise (perhaps two), once used as food, was also
certainly introduced (Corti et al., 1999; van der
Kuyl et al., 2002), as well as the Fat (or Edible)
Dormouse, Glis glis (Linnaeus, 1766) (Rodentia
Gliridae) (Masseti, 2005).
We know little or nothing about the arrival of
insects and other invertebrates with man. Almost
certainly he arrived with his retinue of synanthro-
pic insects such as cockroaches (Figs. 5, 6) or lice
(Robinson, 1996). But he surely also introduced
other species in the ballast of ancient ships or with
the transport of wood. Among these could have
been termites. 
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In the same way it is possible that the Human
Flea, Pulex irritans Linnaeus, 1758 (Siphonaptera
Pulicidae) was among the synanthropic insects in-
troduced. Many years later, this would serve as a
vehicle for the plague which would sweep across
Sardinia several times (Cau & Pozzi, 2003). What is
certain is that, apart from the plague, in some thou-
sands of years of trade and travel with the widest
range of sailing ships, the increase in the number of
species introduced has remained relatively low.
299
Figures 1-7. Some old invaders. Fig. 1. Sardaphaenops supramontanus (Coleoptera Carabidae), a cave-dwelling insect be-
longing to the original contingent of Sardinian Fauna. Fig. 2. Pamphagus sardeus (Orthoptera Pamphagidae), a lovely or-
thopteran belonging to the oldest wave of “invaders” corresponds to the time of Messinian salinity crisis about 7 million
years ago. Figs. 3, 4. The Winter Moth Operophtera brumata (Lepidoptera Geometridae), a female (3) and a male (4), today
limited in Sardinia to the peaks of the Gennargentu mountains, belonging to the second wave of arrivals during the sea-re-
gressions of the ice age. Figs. 5, 6. The Oriental Cockroach Blatta orientalis (Blattaria Blattidae), an immature female (5)
and a brachypterous male (6), belonging to the organisms dispersed by the ancient man. Fig. 7. Bronze Nuragic cargo ship
with a whole collection of domestic animals found in Vetulonia, Tuscany, and deposited at the Archaeological Museum of
Florence. Photos by G. M. Delitala (1), M. Romano (2), D. Morel (3), P. Mazzei (4), A. Giannotti (5), and S. Guermandi (6).
Figure 7 redesigned from original Leoncini’s draw in Falchi (1887) by Montelius (1924). 
So the Phoenicians, the Punics, the Romans, the
Arabs, the Pisans, the Genoans, the Spanish and all
the others who travelled around the Mediterranean
introduced tens of species to Sardinia which were
entirely indifferent to man. They did not alter his
crops, attack his farms, or threaten his health. Al-
though there is no certain and documented proof of
this phenomenon, the distribution of some orga-
nisms seems only to be justified by anthropochory.
One of the most interesting cases is the ground bee-
tle Dicheirotrichus punicus Bedel, 1899 (Coleop-
tera Carabidae), found only in Cagliari and in a few
stations in North Africa and other Mediterranean is-
lands including Carthage (Gridelli, 1944).
In the first 350 years after America was disco-
vered, along with the numerous crops imported
from that continent (potatoes, tomatoes, corn,
beans, but also prickly pears, peppers and tobacco)
only three insect pests arrived in Europe (Corte,
1991): the Angoumois Grain Moth, Sitotroga ce-
realella (Olivier, 1789) (Lepidoptera Gelechiidae),
the Woolly Apple Aphid, Eriosoma lanigerum
(Hausmann, 1802) (Sternorrhyncha Aphididae),
and the Greenhouse Thrip, Heliothrips haemorrhoi-
dalis (Bouché, 1833) (Thysanoptera Thripidae).
Things began to change halfway through the
18th century with the introduction of the first steam
ships. The American continent suddenly came
much closer, just as the Far East and Australia
came closer too. Improved shipping connections,
with the birth and growth of the railway, had an in-
fluence over the entire world economy. The arrival
of low cost wheat from America caused a crisis in
Europe, forcing whole nations to change their
crops. The same crisis caused an enormous flow of
immigrants with millions of people who went in
the opposite direction seeking their fortune on the
other side of the Atlantic.
Sardinia too was the object of epochal changes
in the last 20 years of the 1800s (eighteen hun-
dreds). Firstly, through heavy exploitation of fore-
stry, with wide indiscriminate deforestation. At the
same time the expansion of sheep farming began,
which would continue uninterrupted until the pre-
sent day with the arrival of Roman dairymen, pro-
ducers of pecorino cheese. In this period of sudden
social and environmental change, an insect was in-
troduced which would turn out to be probably the
most economically devastating agricultural pest in
Europe and Sardinia: the Grape Phylloxera, known
at the time as Phylloxera vastatrix Planchon, 1868,
and nowadays as Daktulosphaira vitifoliae (Fitch,
1855) (Sternorrhyncha Phylloxeridae) (Figs. 8-12).
The Grape Phylloxera induces the formation of
leaf and root galls on American Vitis species. The
severe viticultural impact of Phylloxera became
evident when it was imported into Europe after the
1860s. It devastated the European grape, Vitis vini-
fera, vineyards first in France, then spread across
the continent, and finally around the world. The vi-
neyard and wine business collapsed first in France
then in Italy (Crovetti & Rossi, 1987). The Phyllo-
xera arrived in Sardinia in 1883 and wine produc-
tion crashed a very short time later and only
resumed after the introduction of the practice to
graft the susceptible European vine species on
rootstook of resistant American vine species at the
beginning of the 20th century. From then, vine cul-
tivation in Europe was modified with the essential
use of this rootstock (Cau, 1999). Between the com-
mercial introduction of the steam ship and the end
of the second World War the scene did not drasti-
cally change. Arrivals came in succession at a high
rate especially from the American continent, with
landings at various European ports and successive
diffusion all over the continent. 
In Sardinia, the situation is only slightly diffe-
rent. Only few “invaders” never arrived, like the
Colorado Potato Beetle, Leptinotarsa decemlineata
(Say, 1824) (Coleoptera Chrysomelidae) (Fig. 14),
a very problematic Solanaceae pest, that was intro-
duced to Europe in 1897 where it established itself
from 1920 and came later to Italy in 1944 (Melis,
1950). In 1946, the island was hit by the most vio-
lent locust invasion of all time. Wartime, with the
abandonment of the countryside, had created sui-
table conditions for the development of this curse.
It was treated mostly with arsenical and organo-
phosphate insecticides (Pantaleoni et al., 2004).
But two enlightened entomologists, Guido Paoli
and Francesco Boselli, proposed a biological con-
trol programme with the introduction of three na-
tural enemies of the locusts present in Italy and
absent in Sardinia: two bee-flies (Diptera Bomby-
liidae) and the beetle Mylabris variabilis (Pallas,
1781) (Coleoptera Meloidae) (Paoli & Boselli,
1947) (Fig. 15). The latter in particular, set loose
in only 22 locations, has been present all over the
island for years (Boselli, 1954; Crovetti, 1966). 
For once, a new welcome guest!
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With the end of the tragic events of the Second
World War, a new means of transport began to de-
velop: the aeroplane. Even more cargo and people
started to cross oceans and continents. Journey spe-
eds increased and the number of organisms tran-
sported from one country to another increased at
the same rate (Pellizzari & Dalla Montà, 1997).
The most important points of entry were no longer
ports but airports. In Italy, the North East became
one of the most frequent points of entry due to the
presence of a higher concentration of American mi-
litary bases. 
In Veneto for example, the Sycamore Lace Bug
Corythucha ciliata (Say, 1832) (Heteroptera Tingi-
dae) arrived for the first time in Europe in 1966
(Servadei, 1966) and the Acanaloniid Planthopper
Acanalonia conica (Say, 1830) (Fulgoromorpha
Acanaloniidae) in 2004 (D’Urso & Uliana, 2004;
2006) and many of the species will be mentioned
further on such as the Leaf-footed Conifer Seed
Bug, the Citrus Flatid Planthopper, and the Asian
Tiger Mosquito.
TODAY
New invasions of insect pests in Sardinia have
accelerated dramatically over the last few years.
Some particularly harmful species arrived between
1995 and 2000, many after 2000. Often these new
pests attack and destroy ornamental plants which
have become part of the Sardinian landscape, cau-
sing it to change; just as often their presence requi-
res methods of pest management which are
different from the traditional methods on specific
crops; finally in at least one case (the Asian Tiger
Mosquito) they pose a threat to our health. The most
significant examples are listed.
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Figures 8-12. Daktulosphaira vitifoliae (Sternorrhyncha Phylloxeridae) (= Phylloxera vastatrix Planchon, 1868). Fig. 8.
Opening of the gall on the upper surface of the leaf showing the eggs of the gallecoles. Figs. 9, 10. Gallecole, dorsal (9) and
ventral (10) views. Fig. 11. Leaf-galls proliferate on the underside of the leaf. Fig. 12. Section of a gall containing eggs and
gallecoles. Photos by C. Cesaroni/ISE CNR Sassari. 
Some invaders attack ornamental plants. The
Geranium Bronze Butterfly, Cacyreus marshalli
(Butler, 1898) (Lepidoptera Lycaenidae) (Fig. 13),
is a native of southern Africa. It was accidentally
introduced into the Balearic Island of Mallorca,
Spain, probably in 1987, and since then it has
spread to the other Balearic Islands (Menorca and
Ibiza) and other countries in Southern Europe (Eit-
schberger & Stamer, 1990; Raynor, 1990; Sarto i
Monteys, 1992). The Geranium Bronze occurs on
cultivated geranium (Geranium and Pelargonium)
species in Europe and can pass through five to six
generations per year in Mediterranean locations
(Favilli & Manganelli, 2006). Almost all cultivated
geranium varieties are at risk and plants can be
completely destroyed. In Sardinia it is already
found almost everywhere (Contini et al., 2005).
The Citrus Flatid Planthopper Metcalfa prui-
nosa (Say, 1830) (Fulgoromorpha Flatidae) origi-
nates from South and Central America, and is
widespread from Quebec to Brazil. In our country
it was spotted for the first time 25 years ago in Tre-
viso (Veneto) (Zangheri & Donadini, 1980) and
since then it has spread almost all over the country
(Pantaleoni, 1988). The Flatid has been reported on
a long list of plants, including many forest trees, or-
chard and citrus trees, grape and other vines, nume-
rous shrubs, and some herbs. Despite its name it is
not frequently found on Citrus plants in Sardinia.
The Flatid ordinarily does very little damage to
plants but its presence is very evident, being revea-
led by the long, curled filaments of waxy exudate.
This woolly material often obscures the nymph pro-
ducing it (Lucchi, 2000).
The Red Palm Weevil, Rhynchophorus ferrugi-
neus (Olivier, 1790) (Coleoptera Curculionidae)
(Figs. 17-19) originating in Southern Asia and Me-
lanesia, has been advancing westwards very rapi-
dly since the mid 1980s. It reached the eastern
region of Saudi Arabia in 1985. Then it was disco-
vered in Egypt in 1992. In 1994, it was captured in
the south of Spain and in 1999 was found in Mid-
dle East. The Red Palm Weevil is a large reddish
brown beetle about 3 cm long. Usually the damage
caused by the larvae is visible only long after infe-
station, and by the time the first symptoms of the
attack appear, they are so serious that they gene-
rally result in the death of the tree. In the Mediter-
ranean area the main palm concerned is Phoenix
canariensis, the most common ornamental species,
but it could attack some other palms (Malumphy
& Moran, 2007). In Sardinia, the Red Palm Weevil
was discovered in 2007 in Barisardo (Central West
Sardinia) on Phoenix canariensis plants imported
from plant nurseries in the Campania region. It has
recently been found also in the urban green areas
of Pula (South Sardinia) on palms which came
from Sicily and it is expected that it will spread
throughout the whole region.
Also pine forests have been affected by the ar-
rival of new pests. In an area of the South West of
Sardinia from 2006, the Pine Processionary Moth,
Traumatocampa pityocampa (Denis & Schiffer-
müller, 1776) (Lepidoptera Notodontidae), has
been found (Luciano et al., 2007). It is considered
among the most important limiting factors for both
the growth and survival of pine forests in Southern
Europe and Mediterranean countries (Laurent-
Hervouët, 1986). In recent years, the species has
shown a tendency to expand its range to upper la-
titude and elevation and large outbreak areas have
been observed in regions where the pest was ab-
sent or rarely recorded (Battisti et al., 2005; 2006).
As a consequence, also in Sardinia, the species
will foreseeably have a strong socio-economical
impact also due to its caterpillars that have tiny
sharp barbed hairs and a toxin which can cause ir-
ritation and allergic reactions in people and ani-
mals (Lamy, 1990).
The Nearctic Leaf-footed Conifer Seed Bug,
Leptoglossus occidentalis Heidemann, 1910 (Hete-
roptera Coreidae), is considered a severe pest for co-
nifer seed orchards, and it sometimes causes serious
alarm when large numbers of adults suddenly invade
houses looking for overwintering sites (Bernardi-
nelli & Zandigiacomo, 2001). It is a big insect, the
adults are 9-18 mm long. This insect was never re-
corded for the European fauna, but in 1999 it was
first collected near Vicenza (Veneto) (Taylor et al.,
2001). Up to now several specimens have been ob-
served in different localities of Italy including Sar-
dinia (Vicidomini & Pignataro, 2007).
We cannot ignore the Eucalyptus either. On this
originally Australian tree, the Yellow Eucalypt Lon-
gicorn, Phoracantha recurva Newman, 1840 (Co-
leoptera Cerambycidae), has recently arrived (Cillo
et al., 2006). A wood feeder beetle which is slowly
ousting the Common Eucalypt Longicorn, Phora-
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Figures 13-19. Many kinds of invaders. Fig. 13. The GeraniumBronze Butterfly, Cacyreus marshalli (Lepidoptera Lycaenidae),
a recent “urban” invader from South Africa: two old specimens drinking from the soil moisture. Fig. 14. Colorado Potato
Beetle, Leptinotarsa decemlineata (Coleoptera Chrysomelidae), an old invader of Europe which never arrived in Sardinia.
Fig. 15. Mylabris variabilis (Coleoptera Meloidae), a locust enemy introduced into Sardinia from Italy. Fig. 16. Aedes albo-
pictus (Diptera Culicidae), an invader with public health implications: adult female. Figs. 17-19. Rhynchophorus ferrugineus
(Coleoptera Curculionidae), an Asiatic invader that attacks palms: damage (17) and male adult (18, 19). Photos by M. Tomasi
(13), E. Musumeci (14), B. de Ruvo (15), S. Deliperi/University of Sassari (17), C. Cesaroni/ISE CNR Sassari (16, 18, 19).
cantha semipunctata (Fabricius, 1775), Australian
too, and present in Europe for about thirty years
(Tassi, 1970; Cavalcaselle & Contini, 1973). A leaf-
galling wasp, Ophelimus maskelli (Ashmead, 1900)
(Hymenoptera Eulophidae) (Figs. 20, 21), occur-
ring on Eucalyptus in Australia, has been recorded
recently in Europe (Protasov et al., 2007) and Sar-
dinia; this species was apparently not associated
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with heavy damage to Eucalyptus trees, but the
adults appear in such large numbers that they di-
sturb people. There have been problems especially
in campsites found in Eucalyptus woods. One of
its parasitoids Closterocerus sp. (Hymenoptera Eu-
lophidae) (Fig. 22) has recently been introduced to
Italy (Rizzo et al., 2006) and also to the island. In
2010 the invasive Red Gum Lerp Psyllid, Glyca-
spis brimblecombei Moore, 1964 (Sternorrhyncha
Psyllidae) (Fig. 23), has been recorded for the first
time in Italy (Laudonia & Garonna, 2010; Peris-Fe-
lipo et al., 2011) and the year after in Sardinia
(OEPP/EPPO, 2011). 
In 2012 its specific parasitoid Psyllaephagus bli-
teus Riek, 1962 (Hymenoptera Encyrtidae) has
been detected in Sardinia and Sicily (Floris, pers.
com.) probably accidentally introduced together
with the psyllid.
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Figures 20-23. Insects on Eucalyptus. Figs. 20, 21. Ophelimus maskelli (Hymenoptera Eulophidae), a gall wasp: female
(20) and old leaf galls (21). Fig. 22. Closterocerus sp. (Hymenoptera Eulophidae), a parasitoid of the previous. Fig. 23. Red
Gum Lerp Psyllid, Glycaspis brimblecombei (Sternorrhyncha Psyllidae), the most recent invader on Eucalyptus in Sardinia:
adults with eggs. Photos by C. Cesaroni/ISE CNR Sassari (20-22), V. Risoldi (23). 
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Figures 24-28. The Oriental Chestnut Gall Wasp, Dryocosmus kuriphilus (Hymenoptera Cynipidae), a parthenogenetic
species attacking chestnuts that induces gall formation on shoot tips, leaves and catkins: galls (Fig. 24), section of a gall
containing the larva (Fig. 25), magnification of the larva head (Fig. 26), pupa inside the gall (Fig. 27), the specific pa-
rasitoid Torymus sinensis (Hymenoptera Torymidae) parasitizing a gall (Fig. 28).  Photos by M.Verdinelli (24-26), and
M. Fara (27, 28)/allISE CNR Sassari.  
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The Oriental Chestnut Gall Wasp, Dryocosmus
kuriphilus Yasumatsu, 1951 (Hymenoptera Cynipi-
dae) (Figs. 24-27), native to China but introduced
some time ago in Japan, Korea, Nepal (Abe et al.,
2007) and eastern parts of the United States (Rie-
ske, 2007), has been discovered in our country, in
2002 in Piemonte (Brussino et al., 2002), then in
other Appenine regions. The species was found in
the spring of 2007, even in Sardinia in Barbagia di
Belvì (Nuoro). It might have been introduced bet-
ween 2003 and 2005 on some nursery plants which
came from Piemonte (Pantaleoni et al., 2007). The
gall wasp attacks both the European chestnut and
Euro-Japanese hybrids. The development of shoots
is extremely limited and fructification is reduced.
Chestnut production can record losses of 50-70%
(OEPP/EPPO, 2005). 
This adversity is therefore extremely serious
and could have a negative influence on the local
agro-forestry economy of the Barbagia di Belvì
area which is closely linked to chestnut cultiva-
tion. In order to mitigate gall wasp activity, in
2009, it has been introduced its specific parasitoid
Torymus sinensis Kamijo, 1982 (Hymenoptera To-
rymidae) (Fig. 28).
The Asian Tiger Mosquito, Aedes albopictus
(Skuse, 1894) (Diptera Culicidae) (Fig. 16), is a
vector species, which has spread from its original
areas in Asia to the rest of the world through ship-
ments of used tires (Eritja et al., 2005). The Asian
Tiger Mosquito was detected in Cagliari, in the
South of Sardinia, in 1994-95, but the prompt in-
tervention of the local public health agency achie-
ved the eradication of the introduced population
(Romi, 1995; Romi et al., 1999). In autumn 2006,
the Asian Tiger Mosquito was detected again on
the island. It is present in two important port cities,
again Cagliari and Olbia in the North-East (Con-
tini, 2007). In the latter location, the Tiger Mo-
squito seems to have reached a high population
density in contrast to the south of the region where
the climatic conditions are not so favourable for
this species (Cristo et al., 2006). In 2007 an out-
break of Chikungunya fever, carried by Tiger Mo-
squito, took place in North Italy (Rezza et al.,
2007). No prediction can be made about spread and
persistence of the virus in Italy. Nevertheless Italy
is at risk of infection with arboviruses, such as den-
gue virus and West Nile virus, which have serious
effects on public health.
There are still a lot of insects to mention that are
harmful to crops. We will cite only four species as
an example. The Western Flower Thrip, Frankli-
niella occidentalis (Pergande, 1895) (Thysanoptera
Thripidae), is an important pest insect in agriculture.
This species of thrip is native to North America but
has spread to other continents via transport of infe-
sted plant material (Luciano & Piga, 1988).
The Woolly Whitefly, Aleurothrixus floccosus
(Maskell, 1895) (Sternorrhyncha Aleyrodidae), is
almost certainly native to South America. In the
Mediterranean region it was introduced into the
Canary Islands in 1959, then Spain and France, be-
fore invading mainland Italy in 1970. Now it is
kept well under control by several natural enemies,
some of which are imported (Delrio et al., 1982;
Ortu & Ibba, 1985). 
The Citrus Leafminer, Phyllocnistis citrella
Stainton, 1856 (Lepidoptera Gracillariidae) (Figs.
29-31), is a small leafmining moth that is a poten-
tially serious pest of Citrus native to Asia (Ortu et
al., 1995; 2002). The Tomato Borer Tuta absoluta
(Meyrick, 1917) (Lepidoptera Gelechiidae) is one of
the most recent arrivals reported in Europe. This
insect, which is especially harmful to the tomato,
was found between the winter of 2006 and the au-
tumn of 2008 first in Spain, then in Algeria, Mo-
rocco and Corsica, and finally in Sardinia, where
it proves to be already widespread on tomatoes
and aubergines both in the field and in the green-
house (Viggiani et al., 2009). The control of all of
these species has required (or will require) the use
of new management techniques by farmers.
CONCLUSIONS
Man is a tremendous re-mixer of biodiversity,
voluntarily and involuntarily. The situation in Sar-
dinia is not very different from the other regions of
Italy. Its insularity can either defend the island from
new arrivals or make new arrivals more problema-
tic. Our new guests can turn out to be of no impor-
tance to human economy or they could deeply
affect it. Sometimes the problems are so serious that
they entail real changes in habits, traditions and me-
thods like for example the case of the Grape Phyl-
loxera and maybe in the future, the Oriental
Chestnut Gall Wasp. 
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In other words, cultural changes. Other times
they could even lead to deeper changes. What will
happen to the palm-lined city streets, balconies flo-
wering with geraniums, pine-woods? A great deal
will depend on our ability to manage these pro-
blems.
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